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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the blockade of a flow path of 
fuel gas and oxidant gas in a stack caused by water drop. 
SOLUTION: The fuel cell system comprises a stack 2 generating electric 
power by humidified fuel gas 5 and humidified oxidant gas 13 f and 
vibrators 7, 1 5 compulsorily giving vibration to the stack 2. The vibration 
generated by the vibrator 7, 15 crushes the water drop blocking up the 
flow path of the fuel gas 5 and the oxidant gas 13, and the blockade is 
eliminated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell system possessing the shaker which gives vibration to said stack so that it may cancel 
that the passage of the stack generated by the humidified fuel gas and the humidified oxidizer gas, said fuel gas 
with which said stack is equipped, and said oxidizer gas blockades by waterdrop. 

[Claim 2] It is the fuel cell system by which the eel electrical-potential-difference monitor which supervises the 
eel electrical potential difference of said stack is further provided in claim 1, and said shaker gives said vibration 
to said stack when said eel electrical potential difference falls. 

[Claim 3] The fuel gas supply pipe which supplies said fuel gas to said stack in either claim 1 or claim 2, The 
oxidizer gas supply line which supplies said oxidizer gas to said stack is provided further. Said shaker The fuel 
gas shaker prepared in said fuel gas supply pipe and the oxidizer gas shaker prepared in said oxidizer gas supply 
line are included. Said fuel gas shaker It is the fuel cell system by which said vibration is given to said stack 
through said fuel gas, and said oxidizer gas shaker gives said vibration to said stack through said oxidizer gas. 
[Claim 4] It is the fuel cell system said whose vibration is a supersonic wave in claim 3. 

[Claim 5] The fuel gas blower which supplies the exhaust fuel gas exhausted from said stack to said fuel gas 
supply pipe in either claim 3 or claim 4, While the oxidizing agent gas blower which supplies the acid output-ized 
agent gas exhausted from said stack to said oxidizing agent gas supply line is provided further and said shaker 
gives said vibration to said stack Said fuel gas blower supplies said exhaust fuel gas to said fuel gas supply pipe 
by the pressure higher than the pressure of said fuel gas supplied when said stack has generated electricity. Said 
oxidizing agent gas blower is a fuel cell system which supplies said acid output-ized agent gas to said oxidizing 
agent gas supply line by said high pressure. 

[Claim 6] It is the fuel cell system which supplies said purge gas to said stack by the pressure higher than the 
pressure of said fuel gas supplied when said stack has generated said purge gas supply pipe normally, or said 
oxidizing agent gas while the purge gas supply pipe which supplies purge gas to said stack is further provided in 
claim 1 and said shaker gives said vibration to said stack. 

[Claim 7] It is the fuel cell system said whose purge gas is nitrogen in claim 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a fuel cell system, especially this invention is used for a polymer electrolyte fuel 

cell (PEFC), and relates to the fuel cell system which outputs the power stabilized more. 

[0002] 

[Description of the Prior Art] The polymer electrolyte fuel cell is developed. This polymer electrolyte fuel cell is 
equipped with the stack which generates power. The stack is formed from two or more unit cells. Drawin g 4 
shows the unit cell which constitutes the stack. The unit cell 101 has the solid-state poly membrane 102. The 
solid-state poly membrane 102 is inserted between the fuel electrode 103 and the oxidation pole 104. It faces 
across the fuel electrode 103 and the oxidation pole 104 between separators 105. A slot is established in the 
field which touches a fuel electrode 103, and the fuel gas passage 106 is formed in the separator 105. A slot is 
established in the field adjacent to the oxidation pole 104, and the oxidizer gas passageway 107 is formed in the 
separator 105. 

[0003] In the fuel gas passage 106, the fuel gas which is humidified hydrogen gas flows, and the oxidizer gas 
which is humidified oxygen gas is flowing to the oxidizer gas passageway 107 in it. The solid-state poly 
membrane 102 passes the hydrogen ion of the fuel gas origin, and generates electromotive force between a fuel 
electrode 103 and the oxidation pole 104. At this time, the water which is a discharge product blockades the 
oxidizer gas passageway 107. Furthermore, the moisture contained in fuel gas becomes waterdrop, and blockades 
the fuel gas passage 106. This lock out reduces the eel electrical potential difference of a unit cell. A fuel cell 
system which prevents this lock out is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to offer the fuel cell system 
which is stabilized and outputs power. Other technical problems of this invention are to offer the fuel cell system 
which is stabilized in a stack and supplies fuel gas and oxidizer gas. The technical problem of further others of 
this invention is to offer the fuel cell system which prevents the fall of a eel electrical potential difference. The 
technical problem of further others of this invention is to offer the fuel cell system which prevents the lock out 
by the waterdrop of the passage of the fuel gas in a stack, and oxidizer gas. 
[0005] 

[Means for Solving the Problem] The The means for solving a technical problem is expressed as follows. The 
account of ** of a number, the notation, etc. is carried out to the technical matter which appears during the 
expression with parenthesis (). give the number, a notation, etc. to the technical matter currently especially 
expressed by the technical matter which constitutes the plurality and gestalt of operation of this invention, the 
gestalt of at least one operation in two or more examples, or two or more examples, and the drawing 
corresponding to the gestalt or example of the operation — it is in agreement with a ********** reference 
number, a reference designator, etc. Such a reference number and the reference designator clarify 
correspondence and pons delivery with a technical matter given in a claim, the gestalt of operation, or the 
technical matter of an example. Such correspondence and pons delivery do not mean what a technical matter 
given in a claim is limited to the gestalt of operation, or the technical matter of an example, and is interpreted. 
[0006] The shaker (7 15) which gives vibration positively to a stack (2) so that it may cancel that the passage of 
the humidified fuel gas (5), the stack (2) generated by the humidified oxidizer gas (13) and the fuel gas (5) with 
which a stack (2) is equipped, and oxidizer gas (13) blockades the fuel cell system (1, 31, 41) by this invention by 
waterdrop is provided. This vibration makes it easy to discharge the waterdrop which blockades the passage of 
the fuel gas (5) in a stack (2), and oxidizer gas (13). This vibration is vibration which spreads the inside of the 
acoustic wave which spreads the inside of a fluid, or a solid-state. Vibration which spreads the inside of a solid- 
state includes the transverse wave or the longitudinal wave. 

[0007] The eel electrical-potential-difference monitor (26) which supervises the eel electrical potential 
difference of a stack (2) is provided further, and a shaker (7 15) gives vibration to a stack (2), when a eel 
electrical potential difference falls. Thus, consumption energy can be reduced when a shaker (7 15) operates 



intermittently. 

[0008] The fuel cell system (1, 31, 41) by this invention possesses further the fuel gas supply pipe (3) which 
supplies fuel gas (5) to a stack (2), and the oxidizer gas supply line (1 1) which supplies oxidizer gas (13) to a 
stack (2). The shaker (7 1 5) contains the fuel gas shaker (7) prepared in the fuel gas supply pipe (3), and the 
oxidizer gas shaker (15) prepared in the oxidizer gas supply line (1 1). A fuel gas shaker (7) gives vibration to a 
stack (2) through fuel gas (5). An oxidizer gas shaker (15) gives vibration to a stack (2) through oxidizer gas (13). 
As for vibration which a shaker (7 1 5) gives to a stack (2), it is desirable that it is the acoustic wave which 
spreads the fluid illustrated by fuel gas (5) and oxidizer gas (13). 

[0009] As for the vibration, it is desirable that it is a supersonic wave. A supersonic wave makes it easy to grind 
the waterdrop which blockades passage and to discharge waterdrop. 

[0010] The fuel gas blower which supplies the exhaust fuel gas (6) by which the fuel cell system (31) by this 
invention is exhausted from a stack (2) to a fuel gas supply pipe (3) (32), While the oxidizing agent gas blower 
(33) which supplies the acid output-ized agent gas (14) exhausted from a stack (2) to an oxidizing agent gas 
supply line (1 1) is provided further and a shaker (7 15) gives vibration to a stack (2) A fuel gas blower (32) 
supplies exhaust fuel gas (6) to a fuel gas supply pipe (3) by the pressure higher than the pressure of the fuel 
gas (5) supplied when the stack (2) has generated electricity. An oxidizing agent gas blower (33) supplies acid 
output-ized agent gas (14) to an oxidizing agent gas supply line (1 1) by the high pressure. The waterdrop which 
blockades passage is removed by supplying fuel gas (5) and oxidizer gas (13) to a stack (2) by the high pressure. 
At this time, making equal the pressure of fuel gas (5) and oxidizer gas (13) prevents destruction of a solid-state 
poly membrane. 

[001 1] While the purge gas supply pipe (42) which supplies purge gas (43) to a stack (2) is provided further and a 
shaker (7 15) gives vibration to a stack (2), the fuel cell system (41) by this invention A purge gas supply pipe 
(42) supplies purge gas (43) to a stack (2) by the pressure higher than the pressure of the fuel gas (5) supplied 
when the stack (2) has generated electricity normally, or oxidizing agent gas (13). The waterdrop which blockades 
passage is removed by supplying purge gas (43) to a stack (2) by the high pressure. 
[0012] As for purge gas (43), it is desirable that it is nitrogen. 
[0013] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of the fuel cell system by 
this invention is explained. The fuel cell system 1 is equipped with the stack 2 as shown in drawing 1 . The fuel 
gas supply pipe 3 and the fuel gas exhaust pipe 4 are connected to the stack 2. The fuel gas supply pipe 3 
supplies the fuel gas 5 which is humidified hydrogen gas to a stack 2. The fuel gas exhaust pipe 4 exhausts the 
exhaust fuel gas 6 which is humidified hydrogen gas which is exhausted from a stack 2 outside. The shaker 7 is 
formed in the fuel gas supply pipe 3. A shaker 7 gives vibration to a stack 2. This vibration is an acoustic wave 
spread through the gas or liquid contained in vibration spread through the fuel gas supply pipe 3, or fuel gas 5. As 
for this acoustic wave, a supersonic wave is included. 

[0014] The oxidizer gas supply line 1 1 and the oxidizer gas exhaust pipe 12 are further connected to the stack 2. 
The oxidizer gas supply line 1 1 supplies the oxidizer gas 13 which is humidified oxygen gas to a stack 2. The 
oxidizer gas exhaust pipe 12 exhausts the acid output-ized agent gas 14 which is humidified oxygen gas which is 
exhausted from a stack 2 outside. The shaker 15 is formed in the oxidizer gas supply line 1 1. A shaker 15 gives 
vibration to a stack 2. This vibration is an acoustic wave spread through the gas or liquid contained in vibration 
spread through the oxidizer gas supply line 1 1, or oxidizer gas 13. A supersonic wave is included in this acoustic 
wave. 

[0015] The cooling water supply pipe 21 and the cooling water exhaust pipe 22 are further connected to the 
stack 2. The cooling water supply pipe 21 supplies cooling water 23 to a stack 2. The oxidizer gas exhaust pipe 
22 carries out the waste fluid of the cooling water 24 by which waste fluid is carried out from a stack 2 and 
which was able to be warmed outside. A stack 2 generates heat with a generation of electrical energy. It is 
cooled with cooling water 23 and a stack 2 is held at suitable temperature. 

[0016] A stack 2 is equipped with two terminals 25, and supplies power to the load which is not illustrated from 
two terminals 25. The fuel cell system 1 is further equipped with the eel electrical-potential-difference monitor 
26. The eel electrical-potential-difference monitor 26 is supervising the eel electrical potential difference which 
is an electrical potential difference between two terminals 25. 

[0017] Subsequently, actuation of the fuel cell system 1 is explained. Shakers 7 and 15 do not give vibration to a 
stack 2 in first stage. Fuel gas 5, oxidizer gas 13, and cooling water 23 are supplied, and a stack 2 supplies power 
to an external load from two terminals 25. The eel electrical-potential-difference monitor 26 always supervises a 
eel electrical potential difference. Here, if the passage of the fuel gas 5 of a stack 2 or oxidizer gas 13 blockades 
by waterdrop, a eel electrical potential difference will fall. 

[0018] If the eel electrical-potential-difference monitor 26 senses the fall of a eel electrical potential difference, 
shakers 7 and 15 will operate and will give vibration to a stack 2. By this vibration, the waterdrop of the passage 
of the fuel gas 5 of a stack 2 or oxidizer gas 13 grinds. The ground waterdrop is discharged by the exterior of a 
stack with fuel gas 5 or oxidizer gas 13, and lock out is canceled. The fall of the eel electrical potential difference 



of a stack 2 is prevented by the dissolution of this lock out 

[0019] While shakers 7 and 15 are operating, as for a stack 2, a generation of electrical energy may be 
suspended. This halt is performed by cutting connection between a stack 2 and an external load. A halt of this 
power prevents that the solid-state poly membrane which it is prepared [ poly membrane ] in the interior of a 
stack 2 t and passes a hydrogen ion is destroyed. 

[0020] Other gestalten of operation of the fuel cell system by this invention are explained. The fuel cell system 
31 is equipped with the stack 2 as shown in drawing 2 . The fuel gas supply pipe 3 and the fuel gas exhaust pipe 

4 are connected to the stack 2. The fuel gas supply pipe 3 supplies the fuel gas 5 which is humidified hydrogen 
gas to a stack 2. The fuel gas exhaust pipe 4 is connected to the fuel gas blower 32. The fuel gas blower 32 is 
connected to the fuel gas supply pipe 3. The fuel gas exhaust pipe 4 supplies the exhaust fuel gas 6 which is 
humidified hydrogen gas which is exhausted from a stack 2 to the fuel gas blower 32. The fuel gas blower 32 
pressurizes exhaust fuel gas 6, and supplies it to the fuel gas supply pipe 3. The shaker 7 is formed in the fuel 
gas supply pipe 3. A shaker 7 gives vibration to a stack 2. This vibration is an acoustic wave spread through the 
gas or liquid contained in vibration spread through the fuel gas supply pipe 3, or fuel gas 5. As for this acoustic 
wave, a supersonic wave is included. 

[0021] The oxidizer gas supply line 11 and the oxidizer gas exhaust pipe 12 are further connected to the stack 2. 
The oxidizer gas supply line 1 1 supplies the oxidizer gas 13 which is humidified oxygen gas to a stack 2. The 
oxidizing agent gas exhaust pipe 12 is connected to the oxidizing agent gas blower 33. The oxidizing agent gas 
blower 33 is connected to the oxidizing agent gas supply line 1 1. The oxidizer gas exhaust pipe 12 supplies the 
acid output-ized agent gas 14 which is humidified oxygen gas which is exhausted from a stack 2 to the oxidizer 
gas blower 33. The oxidizing agent gas blower 33 pressurizes acid output-ized agent gas 14, and supplies it to 
the oxidizing agent gas supply line 1 1. The shaker 15 is formed in the oxidizer gas supply line 1 1. A shaker 15 
gives vibration to a stack 2. This vibration is an acoustic wave spread through vibration spread through the 
oxidizer gas supply line 1 1, the gas contained oxidizer gas 13, or a liquid. As for this acoustic wave, a supersonic 
wave is included. 

[0022] The cooling water supply pipe 21 and the cooling water exhaust pipe 22 are further connected to the 
stack 2. The cooling water supply pipe 21 supplies cooling water 23 to a stack 2. The oxidizer gas exhaust pipe 
22 carries out the waste fluid of the cooling water 24 by which waste fluid is carried out from a stack 2 and 
which was able to be warmed outside. A stack 2 generates heat with a generation of electrical energy. It is 
cooled with cooling water 23 and a stack 2 is held at suitable temperature. 

[0023] A stack 2 is equipped with two terminals 25, and supplies power to the load which is not illustrated from 
two terminals 25. The fuel cell system 31 is further equipped with the eel electrical-potential-difference monitor 
26. The eel electrical-potential-difference monitor 26 is supervising the eel electrical potential difference which 
is an electrical potential difference between two terminals 25. 

[0024] Subsequently, actuation of the fuel cell system 31 is explained. Shakers 7 and 15 do not give vibration to 
a stack 2 in first stage. Fuel gas 5, oxidizer gas 13, and cooling water 23 are supplied, and a stack 2 supplies 
power to an external load from two terminals 25. The eel electrical-potential-difference monitor 26 always 
supervises a eel electrical potential difference. If the passage of the fuel gas 5 of a stack 2 or oxidizer gas 1 3 
blockades by waterdrop, a eel electrical potential difference will fall. 

[0025] If the eel electrical-potential-difference monitor 26 senses the fall of a eel electrical potential difference, 
shakers 7 and 15 will operate and will give vibration to a stack 2. Furthermore, the fuel gas blower 32 supplies 
exhaust fuel^gas 6 to the fuel gas supply pipe 3 by the larger pressure than the time of a generation of electrical 
energy of a stack 2, and the oxidizing agent gas blower 33 supplies acid output-ized agent gas 14 to the oxidizing 
agent gas supply line 1 1 by the pressure equal to the fuel gas blower 32. By such supply, fuel gas 5 and oxidizer 
gas 13 flow quickly in large quantities to the passage of a stack 2. The waterdrop of the passage of the fuel gas 

5 of a stack 2 or oxidizer gas 13 is ground by vibration, it is removed by the quick flow of fuel gas 5 and oxidizer 
gas 13, and lock out is canceled. Moreover, that fuel gas 5 and oxidizer gas 13 are supplied to a stack 2 by the 
equal pressure prevents that the solid-state poly membrane which it is prepared [ poly membrane ] in the 
interior of a stack 2, and passes a hydrogen ion is destroyed. 

[0026] While shakers 7 and 15 are operating, as for a stack 2, a generation of electrical energy may be 
suspended. This halt is performed by cutting connection between a stack 2 and an external load. A halt of this 
power prevents that the solid-state poly membrane which it is prepared [ poly membrane ] in the interior of a 
stack 2, and passes a hydrogen ion is destroyed. 

[0027] The gestalt of further others of operation of the fuel cell system by this invention is explained. The fuel 
cell system 41 is equipped with the stack 2 as shown in drawing 3 . The fuel gas supply pipe 3 and the fuel gas 
exhaust pipe 4 are connected to the stack 2. The fuel gas supply pipe 3 supplies the fuel gas 5 which is 
humidified hydrogen gas to a stack 2. The nitrogen gas supply line 42 is connected to the fuel gas supply pipe 3. 
The nitrogen gas supply line 42 supplies nitrogen gas 43 to a stack 2 through the fuel gas supply pipe 3. The fuel 
gas exhaust pipe 4 exhausts the exhaust fuel gas 6 which is humidified hydrogen gas which is exhausted from a 
stack 2 outside. The shaker 7 is formed in the fuel gas supply pipe 3. A shaker 7 gives vibration to a stack 2. 



This vibration is an acoustic wave spread through the gas or liquid contained in vibration spread through the fuel 
gas supply pipe 3, or fuel gas 5. As for this acoustic wave, a supersonic wave is included. 

[0028] The oxidizer gas supply line 1 1 and the oxidizer gas exhaust pipe 12 are further connected to the stack 2. 
The oxidizer gas supply line 1 1 supplies the oxidizer gas 13 which is humidified oxygen gas to a stack 2. The 
nitrogen gas supply line 42 is connected to the oxidizer gas supply line 1 1. The nitrogen gas supply line 42 
supplies nitrogen gas 43 to a stack 2 through the oxidizer gas supply line 11. The oxidizer gas exhaust pipe 12 
exhausts the acid output-ized agent gas 14 which is humidified oxygen gas which is exhausted from a stack 2 
outside. The shaker 15 is formed in the oxidizer gas supply line 1 1. A shaker 15 gives vibration to a stack 2. This 
vibration is an acoustic wave spread through the gas or liquid contained in vibration spread through the oxidizer 
gas supply line 1 1, or oxidizer gas 13. A supersonic wave is included in this acoustic wave. 
[0029] The cooling water supply pipe 21 and the cooling water exhaust pipe 22 are further connected to the 
stack 2. The cooling water supply pipe 21 supplies cooling water 23 to a stack 2. The oxidizer gas exhaust pipe 
22 carries out the waste fluid of the cooling water 24 by which waste fluid is carried out from a stack 2 and 
which was able to be warmed outside. A stack 2 generates heat with a generation of electrical energy. It is 
cooled with cooling water 23 and a stack 2 is held at suitable temperature. 

[0030] A stack 2 is equipped with two terminals 25, and supplies power to the load which is not illustrated from 
two terminals 25. The fuel cell system 41 is further equipped with the eel electrical-potential-difference monitor 
26. The eel electrical-potential-difference monitor 26 is supervising the eel electrical potential difference which 
is an electrical potential difference between two terminals 25. 

[0031] Subsequently, actuation of the fuel cell system 41 is explained. Shakers 7 and 15 do not give vibration to 
a stack 2 in first stage. Fuel gas 5, oxidizer gas 13, and cooling water 23 are supplied, and a stack 2 supplies 
power to an external load from two terminals 25. The eel electrical-potential-difference monitor 26 always 
supervises a eel electrical potential difference. If the passage of the fuel gas 5 of a stack 2 or oxidizer gas 13 
blockades by waterdrop, a eel electrical potential difference will fall. 

[0032] As for a stack 2, the eel electrical-potential-difference monitor's 26 sensing of the fall of a eel electrical 
potential difference suspends a generation of electrical energy. This halt is performed, when it performs by 
cutting connection between a stack 2 and an external load or supply with fuel gas 5 and oxidizer gas 13 stops. A 
halt of this power prevents that the solid-state poly membrane which it is prepared [ poly membrane ] in a stack 
2 and passes a hydrogen ion is destroyed. Furthermore, shakers 7 and 15 operate, vibration is given to a stack 2, 
and the nitrogen gas supply line 42 supplies nitrogen gas 43 to the fuel gas supply pipe 3 and the oxidizer gas 
supply line 1 1 by the larger pressure than the pressure of the fuel gas 5 and the oxidizer gas 13 which are 
supplied at the time of a generation of electrical energy of a stack 2. By such supply, nitrogen gas 43 flows 
quickly in large quantities to the passage of a stack 2. The waterdrop of the passage of the fuel gas 5 of a stack 
2 or oxidizer gas 13 is ground by vibration, it is removed by the quick flow of nitrogen gas 43, and lock out is 
canceled. Moreover, that nitrogen gas 43 is supplied by the pressure equal to the fuel gas supply pipe 3 and the 
oxidizer gas supply line 1 1 prevents that the solid-state poly membrane which it is prepared [ poly membrane ] in 
the interior of a stack 2, and passes a hydrogen ion is destroyed. 
[0033] 

[Effect of the Invention] The fuel cell system by this invention can cancel the lock out by the waterdrop of the 
passage of the fuel gas in a stack, and oxidizer gas. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] Drawin g 1 is the block diagram showing the gestalt of operation of the fuel cell system by this 
invention. 

[ Drawing 2] Drawin g 2 is the block diagram showing other gestalten of operation of the fuel cell system by this 
invention. 

[Drawing 3] Drawing 3 is the block diagram showing the gestalt of further others of operation of the fuel cell 
system by this invention. 

[Drawing 4] Drawin g 4 is the sectional view showing the unit cell of a well-known fuel cell. 
[Description of Notations] 
1, 31, 41 — Fuel cell system 



2 - 


- Stack 


3 - 


— Fuel gas supply pipe 


4 - 


— Fuel gas exhaust pipe 


5 - 


— Fuel gas 


6 - 


— Exhaust fuel gas 


7 - 


— Shaker 


11 


— Oxidizer gas supply line 


12 


— Oxidizer gas exhaust pipe 


13 


— Oxidizer gas 


14 


— Acid output-ized agent gas 


15 


— Shaker 


21 


— Cooling water supply pipe 


22 


— Cooling water exhaust pipe 



23 24 — Cooling water 

32 — Fuel gas blower 

33 — Oxidizing agent gas blower 

42 — Nitrogen gas supply line 

43 — Nitrogen gas 
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©?a*«. TfB©=fc5tcss$n^>. ^©as^tc^n 

E*nTt»«. f0#f. JB^^IS, *^BJ©^Jg©1t 
» • «J»Xtt«*©*JS«05S©^ft< tfc lo©H 
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&mmmmt<Dttfo • mm^&wmzLT^z. c©«t 

»»Xtt^lJ6«oa*W*3BK:IB5t3nT«FlRrSJ:i: 
SrJSrtfcbfcH. 

[0 0 0 6] *9B91lCJ:«jKfMtAS'X7-A (1.3 

i, 4i) a. aissn&Mmtf;* (5) tjsps^nfc 
&rtb#j#x (i3) tK«fco5fi*-ra^^y^ (2) 

fc. (2) im*.**tRii7> (5) £BMba»# 

x (13) toyffif&wfcffiiz&Qmmrzziz&mm-? 

-g><fc5(CX^ (2) (C*ffi($lCtIffe£#;l3aP®t§ 
(7, 15) tSftil/H»5..C©S»tt. X^yi? 
(2) |*9©«tt#X (5) KZOMtiMtf* (13) ©St 

B«ns-r«4cff«9(ti-r-&c2:6*»(c-r«. z.(om 

[0007] X^i? (2) ©•fe;l'«EE&f£«T*-fefl' 
•JE*^* (2 6) ^jgiCjytU JD«^ (7, 1 5) 

(4, tJWMEiWSTb&fc**:;**?* (2) (CjtiSS: 
^©J:-5tCJ!HlMS (7, 15) fimXMlzmft 

[0 0 0 8] ^WfCtS^mflfivX^A (1, 3 
1, 4 1) tt. «R»#X (5) S^yi? (2) 
T4«S»^fX«l&« (3) t, Sftll^X (13) £X 
37 (2) fcfJW&t-*BMfc»#X{JW&« (11) fc* 
MfCA«bTV»*. flDSS (7, 1 5) (4, jBHtfxffc 
l&flF (3) K««t6nTH*l8»*Xft«« (7) tB6 

fta^f^tttee (11) KKttsn-c^siMfcawxfti 

fi§§ (15) £*ftA,W*. «H#*ftHS« (7) 
(4, MtfX (5) ^LTX^7^ (2) 
A*. gtfbftltfXiPSSi (1 5) tt, WLttMUT* (1 
3) ^L0^7? (2) l;fil5%^4. fiP«§g 
(7, 15)^^? (2) «8»* 

X (5) . ${bj?J#X (13) K«*sn*aEflsse» 
[0 0 0 9] ^<DMW)IZ. fcjWffSL 

[0 0 10] #fS9§fc«fc5«»«»->;*7 i A (3 1) 
(4, X^y? (2) *6#gan5»l»«X (6) « 
MTf-WXtt&e (3) C««t4lW^^n7 (3 
2) X^y? (2) *b*t2n§ii«WX 

(14) SBfbfflWXfWSflF (11) Cffiil&tSBftJIII 
^^D7 (3 3) ££H(ClMIU ttHSSI (7, 1 
5) ifiX9y# (2) {CtSlij^-^^^ttfetC, |«»# 



X^OJ (3 2) «. X*;/^ (2) tfimnvT^zt 
Zizm&ZtlZmWJX (5) O£E*<t0*V»EE*T?» 

«*&#x (6) &m®jj*mi&% (3) kim&u &<b 

miix-Jar (3 3) «, iSi^JE^Tgl^bSWx (l 

4) *mtoMisz#to* (in ic««-r*. 

■vmXWiTs (5) £iSHb?ffl;tfx (13) i^^'v^ 
(2) izm&T Sditc^D. flit?&£B!St- 
DBK. d©<h£. *B»^fX (5) t.m\M1i7. (1 
3) tOJE^^b^SCiite, B«X^MOflMi 

[001 1 ] *&w\z&zm'&nmi'XT& (4 d 

(4. H—i?1S7> (4 3) tt9y>r (2) K«*ST*/X 
(4 2) £MlCJWiiU JlPSgg (7, 1 

5) tf7.?v? (2) tcSi&*#x.^<htt ) tc > rt-i? 
Xxm&ft (4 2) (2) #iE*K:58«b 
T^*£frK#W&sn*«»#;* (5) £fcteS?{b8J# 
X (13) ©JE^cfcO&UJEftT/l-v'tfX (4 3) & 
X^-yi' (2) BS^EE^T/l-vtfX (4 
3) iSX^'yJ- (2) \zmi&?Z>Z\i:\z£9. D?tS&£ 

[0 0 12] M-y^X (4 3) tt. SlTSSut^ 

[0 0 13] 

[89i0>*IK0J*tt] Hffi*#BHbT, *«Wfc«J;**8 

vx^aib. 0 1 (c^^nri/^ctpic. x^>y^2 

£«*TH4. X*y^2»C(4. Kft:tf;*ftlMF3 £SS 

sn*unsanfc**^T?*a*jK»*x 6 s^aic 

*8»#;*{J«&flf3fctt, H0«*7««IWt6tl 

sua. *B»<fx««*3*^bTe»-r*«», £fc 

[0 0 14] x*y?2Ktt. BMMd#X#WS 

* 1 1 tsMbSWxfttMfi 2 t**»KtstiTir>*. m 

ft»3tf^ft!6»i 1(4, iPS£n;t$*#XT&3S?{b 

awx 1 3£x?y ? 2 tc^-rs. awbaw^ftffltf 

T&^SPiS?{b^J^Xl 4 *naHC#*f-B. K^b^J^X 

#t^«i itc(4, *nsi§i 5a*Rtt5nT^*. jDp«s§ 

15(4, X^-y^2(cMIft^^-A?.. C(Dffi»j(4, Slfb 

Mijx&ikmi l&frVT&mrznm. *fc(4. ^b 
awxi 3 c^tsnia** &ttt#s*UTfiit 

[0 0 15] X^->i7 2(C(4, ^^»(C, 

1 t»ai*»ta«2 2 tj»«»ttsnT«r»*. ^a*^ 
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Jl7.mtti 1 g2 2H Z9y9 2#>6«*Stl«ffl«>&n 

/i^^iTK 2 4 ^^gptwje^^r-So x*-y^2ti mn\z 

tf^5BJ»-T*. X^y^2Jl ^«ItK2 3ICetD#ai$ 

[0 0 16] X^-y£2H 210)^2 5 0 
^SnT&Hft^lC2 0©^2 5*»6«*S«J»UT 
^-5. jBS^ftflvX^A 1 H ££1^ -t^mffi^-^ 
2 6^<iAT^^)„ -tJU^ffit^^ 2 6tt. 2 0^f 

[0017] O^T. IfitftvXfA 1 OWiftZWlW 

2 X*y?2H gtfb?W#X 

. 1 3t5i^^l*2 3*W3n. 20CD^2 5^e> 

^5ifcliSWXl 3©»»#*SHCJ:DH!ST 
[0018] -feJMtffit-* 2 6 j&«-fe;MtJE0ffiT£«! 

ft-rzt, mm%s7, isu, i&^lt, x^-y^ic 

d©tg»tCj;D. 7. * y 9 2 <T>imii7. 

5 sfcteggfcjwtfx 1 3 ©« 
x^v^oftWKWtusn, EBStt«p»sn*. z.om 

[0 0 1 9 ] MM%s7, 1 5*«»fPUT^*t*. X^ 
•y^2Bli^MSntfcJ;^. c©f?iBl X*-y 
* 2 tn«©ft«ft©»«*<«»fSn*c:i:R:«fcOSlff 
3tl3„ £©«a©«tjfcH X^-yi? 2©(*lS&tCi§:tt<S 

[0 0 2 0] *55Wfc«t**8»«»>'XT-A©^JfiOtt 
<DMm*m.W?Zo f©MiiyXfA3 lti. El 2 
(C*SnT^-5«fc^tr, X^-yi? 2 
•y y" 2 tCH jRW;*fX«*&tf 3 £»ft#X#ajif 4 t«t 

#XT»S««;*fX 5 £X*y* 2 

X#tii«4H l^X^n7 3 2lcM^nt^S. 

us. »4#xj#am4n x^-^2*6»asns 

M£nfc**#XT&3g|«;tfX6£j^#xyD 
73 2tC#«ST-5. !W7^n7 3 2(t 

6 £lWffiLT*»#;*#*&«3 Kttifc-r*. SS»#X« 

x*y£ 2 c©s»n mntfx&& 

«3*ttUTe»-r*s». *m#x 5 ics* 

[0 0 2 1 ] X*y^2fcH S&K. 8{b3lJ:tfXfft*& 



swx 1 3£x*-y^ 2\zm&-rz>. mitnmxmm,^ 
i2ii R-fk^j^x^pzs 3iz&mznT^z>. mt 

&j#xyn73 3H Kflsa^ftlMffl nc&^sn 
Tl^-S.,, gtfbS>J#X#ffi§l 2H X^y^2^b8Ha 

sn*jnasnfcK**xir**»»{bffl^ 1 4^1 

WMIi^-JuT Z 3t#t$&-rs. &fbftJ#X7 r D7 3 3 
fl JftgKbSiJtfX 1 4^ElTiWXMf 1 1 
KSMg-r*. ttflsMjtf^ftlMI l 1KH flntlggi 5^ 
Rtt&ftTH*. JjnH§§15H X^yi/ 2fc«ft£-5- 

-r*ig», s&b. «fcaj#x i 3$w3n*sc#t:fc 
Stains. 

[0 0 2 2] X^-y^2t;:H £$\Z, fim*Wtff2 

1 £Jft2fl*#mflf2 2 t^SttSirr^*. 

t2in ^a*2 z*7.9vt>2\zm&tz>. mitm 
#x#tti«2 2n x^-yi? 2^5,js^$nsfi«6e.n 

fc»«l*2 4S^»lC«jK-rS. X^yi^H fgSfC 
f*ti*j»-r*. X^-y^2«. fta*2 3l;j:0^ 

[0 0 2 3] 7,9 y 9 211 2 -3©j8T2 5 Srffix., El 

^2 6 <HIx.TV>-I>. -t^JE^E^^ 2 611 2^©S 

[0 0 2 4] O^T. MfjfeyXfA3 1 (DWiftzm 
WWWICH iP«§§7, 1 5«lgWj£X*-yi7 
2C#A&^. X^y^2tt, 1^X5, ®?^^J^X 

1 3*itw9*2 3]j«ftiiesn. 2oosf2 5^e 

^B#, t^tE^MT^. X.?7?2fflI^X5* 
fctliE^I^X 1 3 ©8K»*«*«IC«t DWS-ra t. -fe 

[0 0 2 5] -fe^JE^-^ 2 6 *t-fe;i/*ffi©<ST«:® 
»T*<t. HmWi7 , 15(1 If^lT, X^-yi72tC 
S»$r^^S. i^xyn7 3 2IJX?yi' 

2 ©%«B#«t 0 fc*#UffiaT»*RH#X 6 SiE^X 
ft«MF3lC{KI&b. KWX7'n73 3B«WX7' 
□ 73 2 t^L^ffi^jTS^b^J^X 1 4 £®Hb2!l#X 
«f 1 ltftKti. HO«fc3tt«ISt:J:0. «S»* 
X 5 £:R{b3iJ#X 1 3ttX^«y^ 2 ©8S8St^:*»CjS< 
MEtl*. X^-y^2©^^X5*fc«R<b^Xl 3 

siftfctoiascsn, »wxstgi! 
{bsu^x i 3 oa^ainK: «t K>m.D m^n, mm*mm 

Sni>. £fc> »WX5 tK'fb^J^fXl 3tA^ll) 
E^TXiS'-y^ 2 ICft&^n&dtH X^>yi72©rt 

s$ns^iS:i»ifc-rs. 

[0 0 2 6] JJ0tg§ff7, 1 5^UT^5t*, X^ 
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y9 2i,mm^W±$tlX : b^K £®ffiktt. 79 y 
9 2 £K&<D&ffi£(DteWifrV)mtitlZ>Z tfZ£K)^ff 
C<DnJjV>&±\Z. 7.9 y9 2 (Dft&lZWLtf Z 

n* m -f * > £ ii ia s -a- s @# s ^^st^tta s tx z> - 

[0 0 2 7] *S^I:i5«s(tf6yXfA©|llffl$ 

(J. 0 3 t^^nT^-Sck-plC. 79y9 2&m*-T^ 
5. X?7?2£tt. ^#X{Jti&®3 tj^£f#X^ffi 

f4i*i«i$nt^5. iwxMt 3d *ns$ 

njt*3fl#XT'&.5$;&#X 5 £X? y 9 2 iCP^f 

xwta«4tt. x^y^ 2^e.wm$n«.inis$nfe* 
n x^y^ 2{zmm$:5-7LZ>. miwx 

[0 0 2 8] 79y9 2\Z\t. 2 <E>IZ. m<bfilfl7>&% 

1 1 1 tmmxx&m'ei 2 t«***anTv»*. 
te&Jtfxey&e 1 jnssnfcii*^xT?*-6*<b 

JWtfX 13^7^2 CfKifc-ra. BMfcaWX«*&« 
1 1KB, SJtt#*0H&*4 2«Snt^5. £* 
^JX«^f4 2(S, »fl2?W*Xifti(&e 1 l^LTX^ 
y ? 2 IC^igtfX 4 3 Stt^-r^.. IMtiHtf X#tt* 1 

»*»a6<kjw*x 1 4 s^baj#x« 
*a®i itcn infill 5AnR(t&nT^«. jjdm§§i 

^/xMfi l^iMTeftt^ii, mm 

[0 0 2 9] X?y?2CI2. J^Sl*tti^ < ff2 

1 i?&ai**ai«2 2 ti«««SftT^*. ?&SJ*«ft 
12 111 &a*2 3£**y* 2 (ZfttftTfi. KfbSI 

#7jEme2 2 a. x^y^2j^6istt$n«ia«&6n 

fc»3?I*2 4Sn»t««t-r4. X^y^2H mmz 
m^m&tZ>. 79y9 2\%. 3 fci 0 #2?$ 

[0 0 3 0] 7^7^2(1 2 00i8f2 5tli, 0 

s^nT&^Mt;2oossf2 5tf»e>«a£#jeuT 

^2 6£||X.Tfr>&. -k^miE^-? 2 6H 2O0S 
72 5IW©«flET**-fe;Mtffi*i£«l,T^<&. 
[0-0 3 1] CH>T?. *R*MM&->*t-A4 KDmftzm. 

2 **y*2tt. iWX5, SHbftJtfx 



13t5i^*23«$n. 2-7(09872 57^6 

^•»©ft#icm*stti&"rs. •fe;u«/E^E-^ 2 6 a, 

fcfi&fbSWXl 3<D8S8&^*ig»Cj:OHS-r-5t. -t 

[0 0 3 2] •fe^mJE ; &^^2 6#-t;i/«JE©{£T£^ 
»•*-*£. X^y^2tt^S*t^ J t$tlS. £ ©{fit 

S8§7, 1511 Kjf^LT, X^-y^ 2 Kit IS £-5-*.. 
^Sit#X«i&*4 2te. X*yi7 2©fg«l${;:#«&$ft 
5 tftflsJWtfX 1 3i0EAJ:O^^ 

x-s*#x 4 3 eftfttf xfttt* 3 tMflawjj; x«iiMf 

I llCftlftT*. £©<k5fc{fefc&K:J;D. ^*#X4 3 
ttX*y*2©»EI8K:fc*l;:8<i«ftS. 79y9 2<D 
mWJ7 5 SfcttSMfcffltfX 1 3 ©»(&©*««. fi» 

^nsutu 79y7 2<D^m\zm^^n^m^^y 
*aas**H<*!S»7M3&»««sn* n t £i*it-r 

[0 0 3 3] 

[5893©$*] *«WKJ;S«S»««iS/XT-Att, X^ 

[HffiofBsm^iJiW] 

[01] iill *^BJtcJ;^TO«j , a->x^A(0||Sg 

[0 2] 0 2«. *5fiMK:«k-&j|IBfsf«rti->X5 i AO*tt 
V>m(D&M : $:7jk'f7'U y 9 mT*$>2>. 
[0 3] 1311, -fA©** 

©$ ^ izm^mB^-tyu y 9 @t*5. 

[04] 04(1 »»0«»*»0*e-fc;l'S*-r»rffi 

1, 3 1, 4 1 -WffSy^fA 
2-7.9 y 9 

6-«»^X 
7 •••»«« 

I I -»ft»j!fxftiMr 

1 2- »ft«i^»m* 

1 3 - nfta-tfx 

1 4-#«fl2»^ 
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2 3, 2 4-#£J* 



3 2-1^^0 7 

4 



3:&SfW;M*t&© 



5:H 2 



23 - 



13:0 2 - 



7: 

i 



tin 



21 

i 



15: 



ii:Wtai#x«l« 




i 



1 



•6:H 2 



24:»SWC 



12:gHb8ktfX#tfi^ 



i. 



25:5gT 



•14:0 2 



[0 2] 



[0 3] 



5:H 2 



23:>ftgff 2 \ 



13:0, 



7: 



31 



43:N 2 



33 



23:^fil* 



22 



12 



25: 



5 2 24:>*gl* 




26:-b;umiE : £~* 



26:-b;uSEE : E-^ 



(7) 



14-367642 



im4) 



106:£»**;*38& 




101 

i 

105:-fe/*l^-£— 

103:««« 
102:S««^I8 
104:^bg 



107:iHb#*3B& 



(51) Int. CI. 7 

H 0 1 M 8/04 
8/06 
8/10 



F I 

H 0 1 M 8/04 
8/06 
8/10 



t-73-K (##) 



Y 
W 



(72) <a# *5 

fi«»fi«ffi»©Jlt»T.l#l- 



F^-A(##) 5H026 AA06 CC03 CX05 

5H027 AA06 BA19 BC19 CC06 KK02 
KK05 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images' within 1 this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



JK^SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBITS) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



BEST AVAILABLE IMAGES 




BLURED OR ILLEGIBLE TEXT OR DRAWING 



IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



ADED TEXT OR DRAWING 



LACK BORDERS 



